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B/ME BAE =iy
R E (Vs) 22 \Y;
BN 7253 (Vins) = (Vin-) -30 30 v
Vine s Vin- @ g 20 120 v
EE';%‘)\REFZ‘ GND - 0.3 Vs +0.3 v
i GND - 0.3 Vs +0.3 Y,
Ta TARIR R -55 150 °C
Ty gEiR 150 °C
Tstg VA7 i -65 150 °C
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Roya kS Fe 129.7 167.2 122.9 TBD °C/W
R ycuop) |AEZSM5E (THHES ) #40H 58 58.9 54.7 TBD °C/W
Rous 452 B R AR 52.6 88.9 68.8 TBD °CIW
Wyt RS 23 8.1 12.2 TBD °CIW
Vs 45 5 U AE S 4 52.3 87.4 67.5 TBD °C/W

(1) AXRWEBIRRHELZEL , SRR 1C BERBIR bR RS .
(2)  SRERDON A AR -

Copyright © 2023 Texas Instruments Incorporated PR PR 5

Product Folder Links: INA296A INA296B
English Data Sheet: SBOSA04


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina296a?qgpn=ina296a
https://www.ti.com.cn/product/cn/ina296b?qgpn=ina296b
https://www.ti.com.cn/cn/lit/pdf/ZHCSPP0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPP0C&partnum=INA296A
https://www.ti.com.cn/product/cn/ina296a?qgpn=ina296a
https://www.ti.com.cn/product/cn/ina296b?qgpn=ina296b
https://www.ti.com/lit/pdf/SBOSA04

13 TEXAS

INA296A, INA296B INSTRUMENTS
ZHCSPPOC - MARCH 2022 - REVISED OCTOBER 2023 www.ti.com.cn
7.5 B AR
fE Tp=25°C, Vs =5V, Vgense = Vine ~ Vin- , Vem = Vin- =48V H Vrer1 = Vrerz = Vs/2 TS (BRAEAA UM )
2K \ WiRF A | BME RBE Bl B
LN
V|N+ , VIN* = -5V E 110V , VSENSE =
Vem LR AR ) omV -5 10| Vv
Ta= -40°C & 125°C
V|N+ y VIN* = -5V E 110V , VSENSE b
OomV 150 166
Ta= -40°C & 125°C , INA296A
CMRR LSS L , DL PNSE-2iH ViNt > VIN- = -5V Z 110V y VSENSE = dB
OmV 120 130
Ta= -40°C & 125°C , INA296B
f = 50kHz 105
Vsense = 0mV , INA296A1 +5 +20
Vsense = 0mV , INA296A2 +3 +15
Vos KA | LA Vsense = 0mV , INA296A3 , INA296A4 3 10| v
Vsense = 0mV , INA296A5 +2 +8
Vsense = 0mV , INA296B 25 150
Ta= -40°C % 125°C , INA296A1 +50 +250
Ta= -40°C & 125°C , INA296A2 +30 +150
dVee/dT | RIAHEIRE , DA NI Ta= -40°C & 125°C , INA296A3 20 100 nv/°C
INA296A4 , INA296A5 - -
Ta= -40°C & 125°C , INA296B +100 +500
VS =27V £ 20V , VSENSE =0mV ,
VREF1 = VREFZ =1V , +0.2 +1

Ta= -40°C % 125°C , INA296A1
Vs = 2.7V % 20V , Vgense = 0OmV

Vgrer1 = VRep2 = 1V, 0.1 +0.75
Ta= -40°C % 125°C , INA296A2
PSRR | HLJESMHILL , DL gk Vg =2.7V & 20V , Vgense = OmV | HVIV
¥:E=F1— 4\(;§CEJF% 112\2"’0 , INA296A3 +0.06 *0.5
INA296A4 , INA296AS5
Vs =27V & 20V , Vgense = 0mV
Vrer1 = VRep2 = 1V, +1 +10
Ta= -40°C & 125°C , INA296B
g PN RN lg+ lg- , Vsense = OmV 25 35 45| UuA
B G 0 Vs v
i
A1, B1 #F 10 VIV
A2, B2 & 20 VIV
G 35 A3. B3 #ff 50 VIV
A4, B4 B 100 VIV
A5. B5 #&ff 200 VIV
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E TA =25°C , VS =5V , VSENSE = V|N+ - VlN -, VCM = VlN _ =48V H. VREF1 = VREFZ = Vs/2 HTJ‘{}H\]J?% ( B%E[E%ﬁﬁé% )
ZH sk AR BAME  HAE  BKME| B

(GND + 50mV) < Vour < (Vs - 200mV) ,
INA296A1 , INA29BA2 , INA296A3

(GND + 50mV) <Vour < (VS - 200mV) s

+0.002 +0.01

iR INA296A4 , INA29BAS $0.003  #0.015 %
fﬁ/’;lzDg gB5OmV) < Vour < (Vs - 200mV) , £0.02 401
G
ERR Tp= -40°C % +125°C , 4005 o
INA296A1 , INA296A2 , INA296A3 = *
v s Tpo= -40°C & +125°C .
BE 2% 3B o2 yH Vi ’
SRR INA296A4 , INA29BAS5 0.1 2| ppm/°C
Ta= -40°C % +125°C
INA296B 0.2 5
Aekiin 2 +0.001 %
R EAE K TCRFEEIRY , Ok = F B 2% 1 nF
B RS
, ~ R.= 10kQ % GND
Q) ‘/\ N 2 & . - : - - V
HIRET Vg MU 208 T e % 25 Vs - 007 Vg-02
R_=10kQ % GND , Vggnse = OmV
papilke A VRrer1 = Vrer2 =0V, 8 200 mv
Tp= -40°C & +125°C
SEBN

VRer1 = VRer2 = 0.5V £ 4.5V,
To= -40°C % +125°C , INA29BAT,

Vgrer1 = Vger2 = 0.5V % 4.5V s
RVRR |/t EAMHIE , LA 3 Ta= -40°C % +125°C , INA296A2 +0.5 +1.5| vV
INA296A3 , INA296A4 , INA296A5

VRer1 = VRrerz = 0.5V F 45V ,
Ta= -40°C £ +125°C , INA296B

£ Vsense = OmV 11 Vour = |(Vrer1 +
Vrer2)l /2,

VRer1 = Vs , Vrer2 = GND

Vrer1 = GND , Vrgr2 = Vs

Ta= -40°C & +125°C , INA296A1 ,
INA296A2 ,

£ Vsense =0mV i Vour = |(Vrers +
Vrer2)l /2,

U AN VRer1 = Vs , Vrerz2 = GND +0.002 +0.01 %
Vrer1 = GND , Vggr2 = Vs o o
Ta= -40°C & +125°C , INA296A3 ,
INA296A4 , INA296A5

£ Vsense =0mV i Vour = |(Vrerr +
Vrer2)l /2,

VREF'] = VS , VREFZ = GND +0.02 +0.15
Vrer1 = GND , Vrgr2 = Vs

Ta= -40°C & +125°C , INA296B

+10 +20

+0.002  +0.005

P LI
BW B Fra s, -3dB 1.1 MHz
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¥ PR KA BAME  HRAE SR B
Vine » Vin- =48V, Vour = 0.5V &
45V, 1.5 us
fnifaEF) 0.5%
Vine > Vin- =48V, Vour = 0.5V &
AT ] 45V, 1 us
i EE] 1%
Vins s Vin- =48V, Vour = 0.5V %
4.5V , 0.5 us
R ER 5%
SR JEHEER LTt 8 Vius
MR ( DU )
A1l. B1 &4 62
A2. B2 &+ 49
P s I 7 2 A3. B3 @&t 39 nV/ v Hz
A4, B4 Z1F 36
A5. B5 @t 28
273
Vs FL Y5 FL 2.7 20| V
Vsense = 0mV 25 3 ma
I A HIR =
Q S B ¥§iNS—E40981\%‘+125°C 32| mA
B
Ta i 7€ M3 -40 125 °C
(1) Vins A0V BRS04 i ) SR AT
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7.6 HLAVRHE:
E TA = 25°C y VS = 5V , VSENSE = V|N+ - VlN -, VCM = VlN - = 48V E_ VREF1 = VREFZ = Vs/2 Eﬂ‘{'ﬂﬂﬁ'ﬂ ( K%j'f%ﬁ%% )
L L L L L L L L L L L | | | | | | | | | L L L L L L L L L L L L L L L L | | | |
5 [ | 5
2 B 2 B
g & -
— ]
e L LT ET T LT S8508833578828333382333
Input Offset Voltage (1V) Input Offset Voltage (1V)
E 7-1. INA296A1 SN RIFHIEF= 4 S5 Ai &l 7-2. INA296A2 By A\ 5o v i R 7= 4 43 A B
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
5 B 5 [
b5 ] g ]
> >
£ £
. 1 — —T
R RERE R R R EREEERTR dodbdddrroddorgodddtdd
fo @ 'adagy '9960 <Crdd oo Yow 'adagy 9900 S-ad Soy
Input Offset Voltage (1V) Input Offset Voltage (1V)
7-3. INA296A3 il INA296AS HI\ K HL IR =240 A /& 7-4. INA296AS5 SN K FLIE =375
L L L L L L L L L L L L L L L L 12
— — G=10
— G=20
8 — G=50
< — G =100
= — G =200
o 4
S g =
(_:U g 0 [ - [N
3 — I
o — £
C 4
3
=
-8
—
N EEEE RS A & & b 12
™ AN O C(I) l\I I.(I) <lr (\Il ' N < IO~ 0 O N ™M
A = < < 50  -25 0 25 50 75 100 125 150
Input Offset Voltage (uV) Temperature (°C)
INA296A
B 7-5. Fi 1835 INA296B S\ 218 Hi FEF= 2 4046 B 7-6. AR B I S I R IR &
FERZ PR 9
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Vs
AAVAY;
IN—
AVAVAY; ouT o
T > REF2 REF5025
25V
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GND i
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AN\
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GND
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$ 3

IN+
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ouTt

REF1

REF2

N

REF5025
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8.4.3.4 (E/ B 7 [E# R EfHY
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ANV S E B R RO A5 a1 AR B 5, DA N B BE BT A2 2o 0] e AF L RERURS P AR AR RS o G R A 2

Sl T A MBI SR AR R G LB IR A5 HL T ( 2P 8-8 ) o

|||—

1
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VS
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VS
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8.44 BIEBHRLE

EW 5N 20VIV FIJEAEZR A 8V/us B, INA296x i %A 1.1MHz |, & 118t F T A 0 AT 47 N RE 5 G 32 TR TR
THHEIREIEC ., Wk 8-1 AR , BT 2mQ 2 s L& 75A BIE RS, INA296x MM [E] /T 1 us.

# 8-1. Wi RLH A

25 sk INA296x AT Vg = 5V

G 125 20VIV
ImMax IROR R 100A
IThreshold I B FL 75A

Rsense P AL R L BEL £ 2mQ

VouTt_max TR HLR N B4 H LR Vout_max = Imax * Rsense * G 4v

VouT_THR ML FELAL S T4 HE U VouT_THR = ITHR * Rsense * G 3v

SR R 8V/us
Tresponse i H I . S (] Tresponse™ VouT THR/ SR <1us
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9 L AN SEHL
&

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR E T M . B BIGAE TR, PR IR RS ThBE

9.1 MAER

SRS L BHIAR [R) AR, INA29GX 2 F FE VAL 260 B BH 28 5 o 7 A I B R UK« INA296x B B8 g N FEAR He I
S0 BB A AR L DRI T A SRk e R, RIS B 4 SRR 6 Y LN

9.1.1 Rgense FIZMH I 25 E+

IR 32 R T RE i KD PR RN R RELAE. T DA e A AT R IR AR TR #88 PR B2 o 0K A SR N L BELA P A 45 52 FRLUAL
B MEENMANG SEREK , RN R IRZETTR. H2 , B TEERMOWERS . BRI R KT
AR EE RN, T A H BELE AT AT 22 KAF A S S BRBR A AR 2 45t T ARG 8 DR AR T
BN, AT L RE A R K AR

PDMAX

o2
MAX (2)

Rsense <

Hrp

* PDpmax 7& Rgense 1 HIE K RV DI 5 4E
° IMAX 7E11:>|Qfﬁiﬁﬂ RSENSE E‘]H‘%jﬁ%/)ﬁ

FEL 7RI L OEL ) DR /N 8 11484 2 ) A R A B ok T RV RIS Vg ARSI IE R BABR ] Dy 1 W DR FRLIAL IS 5 0 2
AL F |, AU A IE AN S B R PR . 7N 3 4R Mt T Reense 1 GAIN HUERAE , DAMER; 1k Bl
AR PR o

Imax * Rsense * GAIN < Vgp 3)

Hrp

* Imax I=2 kel Rsense Y B3¢ K ERLIR o
© GAIN & HE IO A A5
* Vgp &anfF 0 RS H#E0E | WA R TR E

N T BRI FE Repnse AT LIRSt PRMEER #1710 L BB 5 P28 RE R 85 AR 4 2 2 () B A7 AE BT - 2
RN K D) FATHRCIEFE I B L BEACK , IURT DA AU A0 9 2 21 LAGRE S I S PR 1

PR g PR 10 & 5 I FH AR SR e BELAE P DA/ BT R AR RE Tt I 7 BR o TR 4 3R At 7 0P I Fi FE a5 /M A R A o

Imin * Rsense X GAIN > Vsy )

Hrpr:

o N BRI Reense FIB/N TR o

o GAIN & Ly B UK 78 4 25

o Vgn e 4R E | WA e .

2% 9-1 R 7] INA296x 1) 1A R4 2 FRCAS Tk A5 B AN R 465 RO . NSRS Hedl T AR 3 ) A%
PESCRFAE A BN 1 203 FL B2 I BT A DR A E
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# 9-1. Rgpnse A ThERAFE()

Vs = 5V B4R
e £5:4
A1. B1#f | A2, B2 #4: | A3. B3 84} | A4, B4 B | A5. B5 #/f
G 125 10V/V 20VIV 50V/IV 100V/V 200V/V
VSENSE I@*ﬂﬁ‘}t%ﬁﬁﬁ)\ EEJjg VSENSE = VOUT/ G 500mV 250mV 100mV 50mV 25mV
Rsense FL P ) F LA Rsense = Vsense / Iwax 50mQ 25mQ 10mQ 5mQ 2.5mQ
Psense FLIAUER I L L Ih S 54 Rsense * Imax2 5W 2.5W 1w 0.5W 0.25W

(1) BRG] RN 10A | Bk HUR & B A 5V.
9.2 AIN A

INA296x & — R[] LU BOR A% | RERSIEIE IEREHL IR -5V 2 +110V 1 HL BH 7 4% SRl & it -
9.2.1 BRERE N HH FY) BRI R

22V
Control @ 5V
Vs
IN+
——OoO0uT
g 50 mQ INA
IN— REF2
REF1
GND

% 1

El 9-1. BRLR B IR M. F FEL B

9.2.1.1 ¥ ER

TR BN S , B EEREY OV &2 22V, &R HERA 1.25A , JEA1A INA296x 24t 5V HJR . %8
Rsense FIAS1FIE 236 7 TR IR | 85 50mQ 1) Rgense A1 20V/V (48 25, DA R A B4 1% 3h &3
. %% 9-2 #IH T e % E .

* 9-2. ®itB3H

BSH ~E

FLIR FEL R 5V
A H e Y oV = 22V
TN IVA N 1.25A
Rsense PP & 50mQ

4 25 1% T 20VIV

9.2.1.2 #4 s if L2

INA296x Pt Ayl & PR B 2 425 7 B ob (K i . INA296x I 5 B 4 455 Ef Tk 8 20 5 HH 3 1) 50m Q 40 2% B e,
Mo INA296xX M4 FEFH SR Z 40 LR |, (55 L0 20V/V BIH8 35 70 I 30K . INA296x (1% H %82 5] MCU [
B s (ADC) , LA i &5 Ak .
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SRAGE DR AT IR S U SRR Sy R A MR IR AR AL B RS AR R . S
DB HRARAE b RS B AT AR R SRR A R B AR A, XA I LR A S BUR G b 42 i [l B Bt e .
OJHEOmtl_TTaﬂ‘_T %Ef”ﬁﬁEPiﬁiﬁﬁﬁi%éﬁfiﬁi FET L& B EARfHatiihE . FA @l 50 A1 R 225 1) INA296x
FHTAS Rd e VA L | DS L4 o g i S MR 2 A 508

:
]
o

9.2.1.3 W/ e
Kl 9-2 7R T RZRE 1) i HH v B
50 1.5
—— Common-Mode Input Voltage
45 — Vourt 1.2
40 /’ 0.9
Z 35 0.6
()
8 N
S 30 0.3
2 \
2 25 0o =
- 5
8 20 03 O
=
s 15 -0.6
£
§ 10 0.9
o
5 -1.2
0 R 1.5
-5 -1.8
Time (100 ms/div)
B 9-2. WRLR % il L AL e B
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9.3 HJRAHREIY

RA%T AN (IN+ 1IN - ) AR -5V Fil +110V Z [AIFMER L (5 Vs £X ), Frbl INA296x 1] LAFEIERE T
PR (V) ZAMHTREBRI R . Blan , 76 Vg HIEZET 5V I, B 439 % B JERE e K n) ik +110Vs

9.3.1 HIF X

PR 55 I P2 4 (R A B R AT BE ST A UR S AN S B, T1 WU AT 0.1 wF IS5 BR FAE . W] DA INARS T 1 25

ol PR LM 08 75 Bl e BELATE R Y o

9.4 fi J7

9.4.1 fiJRTETE

FEVCH PR F5 (A J R

o IV RSCER L 4 ZeHDERR N 51 A2 2N AL L A8 IR E SRR R Af ORAE S 51 2 18] SRS L3
SR L BH A BT FRLIALECIN R FHAT A OB & T BRI S (B A2 AU R FE P . 3T AL e Fi PP R
HEARFEAR , AEFTHSN R I & S B E AN EIRE.

o FLUESE I AL AR IO AL B RUR AT REFEL SR AF IR S BIAT R S A 0. 1uF S5 FLAAS . TT LA INARS T
2R R DLAMER 16 7 Bl BT LR

9.4.2 7 R~
Rsrunt
VIAto Ground Plane () S IIRIE |7 | rer () ViAto Ground Plane
REFZI:E INA Device ED Vs E (VIAto Power Supply
VIA to Ground Plane () NC EE ED ouT
& 9-3. INA296x SOT-23 (DDF). SOIC (D) il VSSOP (DGK) 3 & A5 =
RSHUNT
w11 (1o ],
VIA to Ground Plane () GND 3 EI:I REF1 (D VIA to Ground Plane
REFZI:E INA Device z|:| Vs E (VIAto Power Supply
VIA to Ground Piane () ne[ || [6 ] Jour
& 9-4. INA296x 10 5|/l VSSOP (DGS) # 3 & iNA fH
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10 B AR

10.1 B BB E A

A BRI BRI A, 1§ FAE ti.com.on ERIERFR S SCIER . A A ZEAEFCHATIEM | BV R AR BRI
AR E S E . ARESNRAEGER | AR EM OB SO T RS BT I iR,

10.2 SZRFE IR

TIE2E™ 32 gt TREMPEESE TR, T HBEMNE KRG HRE . 2R IENAEME . #%
WA fRE R H B ORI, SRAFRT 5 BGRB8 .

BRI N RS A TTERE IZIRRE Y SRt . RN FE IR T BARMNE |, I HA— @ & TI B E S
TI B FHZK

10.3 FEitF

TI E2E™ is a trademark of Texas Instruments.

AT B AR A E S H TR BRI E .
10.4 B H BB

F IO (ESD) AR XA LS . AR (TI) EEUCE IS 24 T S M kb B AT B P ML B o 01 S S0 5 T P ek B
A RISERLR | TR AR IR HE L B .

‘m ESD HI#RIR/NESEHRUNNOTERERR S , KEBA MM, S EN AR TREER S Z I |, R AR 42
HUOHE GRS it 2 SRS HOR AT RS A AR T o

10.5 RiEE

Tl RiEE RAREBRNE R T ARIE. B EREIERME .

11 . HERTTEEER

TRTHEHE SN, BRAITIE R . XEE BRI E AT s B . BRtn a2, A STEm , H
NSRS AT BT o A7 RULBARR AR S ACA 15 2 0 AL I A A
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
INA296A1IDDFR ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SA3
INA296A1IDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2TUB
INA296A1IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296A1
INA296A2IDDFR ACTIVE SOT-23-THIN  DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 2SB3
INA296A2IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2TVB
INA296A2IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296A2
INA296A3IDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2SC3
INA296A3IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2TWB
INA296A3IDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296A3
INA296A4IDDFR ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SD3
INA296A4IDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2TXB
INA296A4IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296A4
INA296A5IDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SE3
INA296A5IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2TZB
INA296A5IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296A5
INA296B1IDDFR ACTIVE SOT-23-THIN  DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 2SF3
INA296B1IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2U1B
INA296B1IDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296B1
INA296B2IDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SG3
INA296B2IDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2U2B
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® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based

flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

Addendum-Page 2

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6)

INA296B2IDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B2
INA296B3IDDFR ACTIVE SOT-23-THIN DDF 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SH3
INA296B3IDGKR ACTIVE VSSOP DGK 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 2U3B

INA296B3IDR ACTIVE SOIC D 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B3
INA296B4IDDFR ACTIVE SOT-23-THIN DDF 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SI3
INA296B4IDGKR ACTIVE VSSOP DGK 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 2U4B

INA296B4IDR ACTIVE SolIC D 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B4
INA296B5IDDFR ACTIVE SOT-23-THIN DDF 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SJ3
INA296B5IDGKR ACTIVE VSSOP DGK 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 2U5B
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® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF INA296A, INA296B :

o Automotive : INA296A-Q1, INA296B-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

Addendum-Page 3
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
INA296A1IDDFR SOT-23- DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A1IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A2IDDFR SOT-23- | DDF 3000 180.0 8.4 315 | 31 155 | 4.0 8.0 Q3
THIN
INA296A2IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296A2IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A3IDDFR SOT-23- DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A3IDGKR VSSOP DGK 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
INA296A3IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A4IDDFR SOT-23- DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A4IDGKR VSSOP DGK 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
INA296A4IDR SoOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A5IDDFR SOT-23- DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
INA296A5IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A5IDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B1IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B1IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B2IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B2IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B2IDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B3IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 31 1.55 4.0 8.0 Q3
THIN
INA296B3IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B3IDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B4IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B4IDGKR VSSOP | DGK 8 2500 330.0 12.4 53 3.4 14 8.0 12.0 Q1
INA296B4IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B5IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B5IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1

Pack Materials-Page 2
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA296A1IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A1IDR SoIC D 8 2500 340.5 336.1 25.0
INA296A2IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A2IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA296A2IDR SOIC D 8 2500 340.5 336.1 25.0
INA296A3IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A3IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA296A3IDR SOIC D 8 2500 340.5 336.1 25.0
INA296A4IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A4IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA296A4IDR SolIC D 8 2500 340.5 336.1 25.0
INA296A5IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A5IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA296A5IDR SoIC D 8 2500 340.5 336.1 25.0
INA296B1IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B1IDR SOIC D 8 2500 340.5 336.1 25.0
INA296B2IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B2IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA296B2IDR SOIC D 8 2500 340.5 336.1 25.0
INA296B3IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B3IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA296B3IDR SOIC D 8 2500 340.5 336.1 25.0
INA296B4IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B4IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA296B4IDR SolIC D 8 2500 340.5 336.1 25.0
INA296B5IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B5IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
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’ PACKAGE OUTLINE
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

2.95

SEATING PLANE
265 TYP \

PIN1ID [ ]oa[cl+ =

AREA

— T
ox[0%5] |
8 T
1 H - — ] ‘; ‘
‘ %
1 1 i
2.95 ‘ 1
2.85 e 2X w
NOTE 3 1.95 ‘% ‘
T
|
x
] i —— i
5 |
0.38 A
8X .22 —L |
R % B [clAle o
: ~
T \
/ : 0.20
; l \‘ l 0.08 TYP
\- \ / /
N : —
~. /\x
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/C  10/2022
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 8

8X (0.45) —

T

L
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP ‘ (2.6) ‘
LAND PATTERN EXAMPLE
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING j\ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
| |
N
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4222047/C 10/2022

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

SOT-23 - 1.1 mm max height
PLASTIC SMALL OUTLINE

DDFOO08A

8X (1.05) —1

8X (0.45) —

sy

— €51 | CO
6X (0.65)
L R — 5
4 |

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/C 10/2022

NOTES: (continued)
6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o,10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.
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